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Introduction
The SI about Multi-Radio Dual-Connectivity enhancements was captured in RP-201040[1]. One object  is Support efficient activation/de-activation mechanism for one SCG and SCells as below:

1.
Support efficient activation/de-activation mechanism for one SCG and SCells 

o
Support for one SCG applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]

o
Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]

o
This objective applies to FR1 and FR2
This contribution will focus on the discussion of RAN3 objective and provide corresponding proposals.
2

Discussion
In R16 eDCCA WI, the SCG (de)activated was discussed and has significant support but not time for specification. When UE data rate requirement changes dynamically, e.g. from high to low, SN is worth considering to be (de)activated to save network and UE energy consumption. IN RAN2#111e meeting, this issue was discussed and some agreements were made. RAN2 may study which node trigger and control the SCG (de)activated. RAN3 may study the signalling between tow nodes. Some existing procedures maybe need to be enhanced and/or new procedure/messages need to be defined for supporting this feature.  
· FFS how signalling and inter-node interaction works at activation deactivation (e.g. MN triggered, SN triggered, UE triggered, signalling mechanism, which node is in control etc)

· FFS if for deactived SCG, the UE stop monitoring PDCCH for PSCell and SCells of the SCG

· FFS if For the PSCell in deactivated SCG, the UE performs CSI/RRM measurement and report; AGC; beam management; RLM

When the DC setup, the SN addition procedure will be used for the SCG setup. In current specification, the SCG should be in activated state as default when the SCG setup. In this WI, we introduce the activated state and deactivated state for one SCG. We should consider the initial state of the SCG. When the RAN setup DC, there may be no data transmission immediately. The initial sate set as deactivated is better choice. The SCG initial state may be carried in the SN addition procedure when SCG setup.
Proposal 1: Study whether the initial state of the SCG is included when SCG setup

After SCG setup, the SCG state may be changed based on some information like as incoming data transmission or complete data transmission. 
When the UE is configured with activated SCG, a command is required to indicate the UE to de-activate SCG. This SCG de-active command can be sent from the MN or SN. In a typical scenario, SCG deactivation can only be performed when all the SCG RLC bearers complete data transmission, regardless of the PDCP location.  The PDCP of SCG bearer may locate at MN or SN. If the PDCP locate at SN, the SN may directly make decision on the SCG deactivation and send the command to UE or via MN. If the PDCP locate in MN, the SN may trigger the SCG deactivation and send to MN to request SCG deactivation. MN makes decision.

Proposal 2: SCG de-active command can be sent from the MN or SN 
When the UE is configured with deactivated SCG, a command is required to indicate the UE to activate SCG. The command should be sent from the MN and cannot be sent from the SN due to the UE doesn’t monitor SCG PDCCH. The assumption comes from RAN2 email discussion #919 about the activation/deactivation of SCG. In this discussion, almost all the participants agree with the UE stop monitoring PDCCH for PSCell and SCells of the SCG for deactivated SCG. If the PDCP locate at SN, the SN should send the SCG activation request to MN and MN send to UE. If the PDCP locate in MN, the MN may trigger the SCG activation.
Proposal 3: SCG active command should be sent from the MN 
We don’t rule out that MN makes decision independently without the SN data information or any other information from SN, i.e. the MN can decide to activate/de-active SCG regardless of SCG data transmission state. The MN can send the SCG to deactivation with radio bearer reconfiguration to avoid data transmission on SCG side. 

Proposal 4: The MN can independently trigger the activation/deactivation of SCG.

The following figures show the procedure of SCG activation/deactivation which is decided by MN.
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Figure1. Procedure of SCG deactivation/activation
The SN may provide SCG (de)activation info to MN to require or assistant the (de)activation SCG. The MN may initial the SCG (de)activation procedure based on the information. If this information is not present, the MN also can initial the SCG (de)activation procedure. 
Upon MN decides to configure SCG to be deactivated, the MN should send indication to SN. Upon receiving the confirmation from SN which means the SN has stopped data transmission, the MN sends the SCG deactivation command to UE to de-active the SCG. 
Upon decision to configure SCG to be activation, the MN should first send the SCG activation command to UE to active the SCG. The MN receive the ACK from the UE which means the UE has been ready to receive data from the SN, then the MN will send indication to the SN to inform the SCG activation.
The procedure in this figure may reuse the existing procedure or define new procedures. The existing M-NG-RAN node initiated S-NG-RAN node Modification Preparation may be reused for the SCG (de)activation request procedure from MN to SN. The existing S-NG-RAN node initiated S-NG-RAN node Modification Required may be reused for the SCG (de)activation request procedure from SN to MN.
Proposal 5: MN and SN initiated SN Modification procedure can be used for SCG (de)activation in XnAp

Considering the CU-DU split case, The SCG (de)activation should be controlled by CU. CU sends the request to DU over F1AP. The existing procedure UE Context Modification (gNB-CU initiated) may be reused for the SCG (de)activation request from CU to DU.

Proposal 6: UE Context Modification (gNB-CU initiated) procedure can be used for the SCG (de)activation in F1AP

Proposal 7: Corresponding CR provided for 38.423 XnAP and 38.473 F1AP
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Conclusion

In the present contribution we make the following observations and proposal:
Proposal 1: Study whether the initial state of the SCG is included when SCG setup

Proposal 2: SCG de-active command can be sent from the MN or SN 
Proposal 3: SCG active command should be sent from the MN 
Proposal 4: The MN can independently trigger the activation/deactivation of SCG.

Proposal 5: MN and SN initiated SN Modification procedure can be used for SCG (de)activation in XnAp

Proposal 6: UE Context Modification (gNB-CU initiated) procedure can be used for the SCG (de)activation in F1AP

Proposal 7: Corresponding CR provided for 38.423 XnAP and 38.473 F1AP
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